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Yellow Perch
Largemouth bass

Assessment Endpoint:
Survival, growth and
. reproduction of fish

Forage Fish

Bottom Fish @%

Brown bullhead




£D ST
n\>$\“ 47‘6\&-

~ S LLines of Evidence

AL PROTE

S|

W agenct

Consider Three Lines

of Evidence

Chemistry Toxicity Biological Surveys

(Community

(literature review) (Phase I and Phase II) Assessment)

*Survival
*Growth
*Reproduction
Malformations Assess frequency and Comparison to Effects Qualitative

magnitude of Thresholds Assessment
exceedance

Classify Risks as High,
Intermediate, or Low in PSA

Extrapolate Findings to Other
Species and Downstream




» Phase | toxicity (USGS):
- Spawning bass from Housatonic River

- Directly assessed both adults and their
lab-reared offspring

 Phase Il toxicity (USGS):

- PCBs injected into clean eggs of fish
(bass extracts, reference standards)

- Bass, medaka, rainbow trout eggs

« Field studies:
- EPA biomass study
- GE largemouth bass study




e Tissue PCB
CORNCENtrations
among highest
ever observed

e Trends:
- Trophic level
- Reach
- Age

-Lipid
Brown Goldfish White Pumpkin Largemouth  Yellow = —
Bullhead Sucker Seed Bass Perch 3§1mllar Spatlal e

——

EPAFish Collections (1998-2000) - Observed
Mean tPCB Concentrations - All Ages

Fish Species ~ "and SPELIES= ﬁ;

paeTiSYor TEO=
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o Eifectsi Assessment —
St iterature Reviews

Reviewed scientific
iterature

» Focused on PSA-relevant
Species (sensitivity)

» Extrapolated fiom eggto
whole bedy PCB
concentrations I required

o Determined: effects
thresholds for PSA fish
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Non-resident salmonid (lake trout)



@ Effects Ass%ssment —
“=  Phase | Toxicity Results

o Effects consistent with
PCB/dioxin-like toxicity

* |ncreased effects relative
to reference (Threemile
Pond)

o Adults —liver; abnormal

gonads
Larqemouth bass fry: » Qiifspring — reduced
A — normal . .
(B:—h:ad deformity SUFVIV8| at SWlm'UP,
D - vertebral anomaly delayed development,

E — partially external

swim bladder (15-days defermities; slewer growth

post-swim up)




s Defermity, Rates (N/1000)in 15-Day

%\7? @ffspring off Largemouth Bass Fry from

" the Housatonic River

Three- Rising Woods Deep
Deformity Mile Pond Pond Reach
Pond
Swim Bladder
- Uninflated ND 3332 9a 242
- Partially- ND 1202 4292 882
inflated
672
- External ND 272 242
Shortened
Operculum ND ND ND 2202
Tail Deformity ND ND 182 ND




Largemouth bass
PCB126 standard
External Swim Bladder

Rainbow trout
Housatonic River extracts

Head deformity

Rainbow trout
Housatonic River extracts
Yolk sac edema

O Effects Asséassment —
= Phase ||l Toxicity Results

Trout, medaka, bass all showed'
reproductive and
developmental responses

Effects most pronounced at
later stages (post swim-up)

Several abnormalities dose-
related

Housatonic extracts consistent
with PCB/TCDD standards

Trout slightly more sensitive
than warmwater species
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Effects Asskssment —
Phase |l TTexicity Results

Rainbow trout pathologies
(Housatonic River extracts)

H Eye Deform.

E Craniofacial

B Delayed Devel.

1 Fin Deform.

I Hemorrhage

I \Weakness

I Operculum

1 Vertebral/Spinal Deform.
I Yclk Sac Edema

Uminjected  Tr c:len 1
Dose Identification Nurnl::Er

Increasing PCB Dose
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ofiHespense observed
= ' Combined

survival and
deformities

» Derived PCB
and TEQ

_ thresholds
—for effects —
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e Effects Agsessment -
d Fleld Studles
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N Risk Characterization

AL PROTE

Measurement Endpoints Weighting Evidence of Harm Magnitude

A. Site-Specific Toxicity

Al. Phase I reproductive effects Mod/High Low

A2. Phase II reproductive effects High Intermediate
B. Fish Body Burden

B1. Observed fish tissue/ Literature toxic levels Mod Low

B2. Observed fish tissue/ Phase I toxic levels Mod/High Low

B3. Observed fish tissue/ Phase II toxic levels Mod/High Low

C: Fish Community and Reproduction Studies

C1: EPA Study and GE Community Study Low/Mod Undetermined -

C2: GE Reproduction Study Low/Mod Undetermined -
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N Extr p olation of Risks

;.‘_‘ similapto ERA ggrrogates

5 JsenSltl\(r o L
ish)

' gﬁuglgs to,,\_/yar Wﬁ:' i
downstrea'rln of Woeod

\ Tt ;".'_"pemes (e g %mwn trout, rainbow trout) have
| J:l 'iks be Weens/ E@ﬂS‘—PGﬂd and:MA/CT: state Ilne

""‘"I——-__. -‘.—'-"' —— — -'-_'_—'—-_.______

ntO-if e Cc QHFQC EIESS ——

e —— — o



	Ecological Risk Assessment for Fish
	Representative Species
	3 Lines of Evidence
	Site-Specific Studies
	Exposure Assessment
	Effects Assessment – Literature Reviews
	Effects Assessment – Phase I Toxicity Results
	Deformity Rates (N/1000) in 15-Day Offspring of Largemouth Bass Fry from the Housatonic River
	Effects Assessment – Phase II Toxicity Results
	Effects Assessment –Phase II Toxicity Results
	Effects Assessment –Field Studies
	Risk Characterization
	Summary of Risks by Species
	Extrapolation of Risks

